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Solution by 0. B. M. ZEBE, A. M., Ph. D. 



Let 



sin2nx dx 



(a 8 +a; 2 ) sinar 



du __ /*°° 2a;cosna(fa; a" 8 w_ _ r°° 4a; 2 sin2wa;(fo; . 8 _ . /•" sin! 

aw - J (a 2 — a 2 ) sine' aw 8 J (a'+a 8 ) sins - J s 



sin2tt£<fct; 



siruc 



T . „r" sinna; coswa: dx f» e nxy-i^ e -nxY-i 
Letu=8l — — -. =o| — =7—, „,/ 1 oosnxdz. 

Letxi/(—l)=Tty, dx=—Ki/(—l)dy; 

e^-g-^ ooB(«ny]/-l)d3f 

=-8V(-l)( w 1 , o *""'". s^r)=- 2 V(-l)tan^M. 

' v / \e' r »K- 1 4-2eosw«+e-' r »K— !/ K v ' 

.\«=0, since w=any integer. .\-5-5— 4a 8 w=0. 

M _^ e 2o» + 5 e -2fln. When n=0, w=0, and B=-A. .\w=4(e 2an -e- 2on ). 

When »=1, «= and A 



:.ur 



a a(e 2a — e- 2a ) ' 

ne —a e 2o»_ e — 2o» se -o ^h 2an 

a ' e 2 °— e~ 2 ° " a ' sinh 2a " 



184. Proposed by W. J. GREENSTBEET, A. M., Stroud, England. 

If u—f(x, y) ; £=e x y ; y7)=e x ; show that 

d"u _ t d*u du . e d*u 

dz> y Hjj* y dy -^dTfy' 

Solution by Q. W. GREENWOOD, M. A. (Ozon), Lebanon, III. 

We have #=$log£ +£log)j, y=i/(Z/y), and therefore 

8 _a* a a* a _,/ 1 a 1 a \ , 9 * 5 __ a , 5 
W~~e'r^x + ~dl-iry- i \^Y~di + ~^dy~)' wnence z? aT _ a¥ + ^ay 

In a similar way we get 

d__±__ _a_ 

'a, ~~ a* ~~ y a y • 
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. t a*M /a . d \/d a \ 


a»w 
ax* 


a« 2 a s M a 8 « 2 a*w £« 

y 3y y a«/« 3a; 8 y 3i/2 y By 





2/ 



dx dy "dxdy 



Also solved by Q. B. M. Zerr. 

MECHANICS. 

170. Proposed by ELISHA 3. LOOMIS, Ph. D., Berea, Ohio. 

Two angles of iron, A x CD and A t GA 3 , move freely on a pivot at C. Rods 
B t A x and B t A 3 are attached, respectively, at A, and at some point A a so that 
when J5, moves along the rod CB, which is perpendicular to A ± A 4 , CD and GA a 
shall coincide in position with GJ3 which is perpendicular to rod KB. When 
angle A t OD is 135° find CA a in terms of GA X . Also find the following: 

a) That value of CB X which will require least effort exerted at P, to cause 
CA g to take the position CA i . 

b) That value of CB X which will cause B t A t , if produced, to pass through 
the point .4.,. 

c) As GB X varies in value, what is the locus of the intersection of A X B X 
and4 s P 2 ? Of B x A a andP 8 A 4 ! 

d) Suppose angle A x GD to be any other angle than 135°, then find GA 3 
in terms of GA x . 

(For figure see pp. 177 and 212.) 

II.. Solution by G. B. H. ZEEE, A. M., Ph. D., Parsons, W. Ta. 

Let GB 1 =a, CA x =r, GA a =x, lA x GA 2 = LA % GA 4 =^. 

.'.A B =i/(a 2 -t-r 2 ). 

d) A*B t =A 1 B l = l /(a*+r*)=i/(r i + CB i *-2r.CB 2 mTiP). 

... CP 8 =rsin/J±^/(a 8 +r 8 sin 2 /?). 
A i B i =x s +2r 8 sin 2 /9+a 8 + 2rsin/9 l /(a* +r 8 sin 2 /9). 
A a B x =A i B i =x i +a 2 +2azsin/S. 
_ r s sin/?+r(a 2 +r 8 sin 8 /?) 
a 

When /9=i«, «=— L *l v ! — '-^. 

a) Let P=pull along A Z B X , Q=resolved part of pull along A a C. 
Then Q— PcosOJ. 3 JB 1 =Pcos(? 

P[2a;+ T /(2)a _^ Pr[r+a 1 /2+ 1 /(2a»+r 8 )] 
2 i/[« 2 +a 2 +aa; l /2]" [r+j/ (2a 8 +r 8 )] l /.(a 8 +r 8 ) 

Pr , Prat/2 . . 

- »+ r^n — 77or« , _.x-i 77^5 , ..„, =« minimum. 



V(« 2 + r8 ) l>+i/(2a s +r 8 )] i/(a 2 +r 8 )' 



